Non-redundant inhibitor of differentiation (Id) gene expression and function in human prostate epithelial cells.
The four Id (inhibitor of differentiation) proteins (Id1, Id2, Id3, and Id4) dimerize and neutralize the transcriptional activity of basic helix-loop-helix (bHLH) proteins. The Id proteins negatively regulate differentiation and promote proliferation hence the expression of specific subsets of Id proteins is high in many different types of cancers. However, the expression of all the Id isoforms and their potential function in specific cancer cell types is not known. In this study, the expression and function of all four Id isoforms in prostate cancer cell lines was investigated to gain a better understanding of the role of each Id isoform in normal prostate epithelial and prostate cancer cells. Id gene and protein expression was evaluated in the context of androgen response. The cellular function of Id isoforms was evaluated by targeted loss of function of Id genes. The four Id isoforms are differentially expressed and regulated in normal human prostate epithelial cells versus prostate cancer cell lines DU145 and LNCaP. Id4 is present only in AR positive cells (normal and LNCaP) and its expression regulated by androgens. Loss of Id1 and Id3 expression by siRNA results in loss of proliferation. Loss of Id2 had no effect on proliferation but increased apoptosis. A complex equilibrium between Id isoforms determines the cell fate. Id1 and Id3 target cellular proliferation, Id2 targets apoptosis, and Id4 may act as a potential tumor suppressor in prostate epithelial cells.